Case Report
Introduction
V arious errors that result from choosing the wrong injector among those with similar size, or kept in the same place (making a syringe swap), selection of a wrong ampoule, confusion of epidural and intravenous lines, or administration of miscalculated doses are reported during epidural drug administration (1) . These malpractices result in a wide range of adverse events extending to quadriplegia (2) . In the present case report, a paediatric patient who was given reversal drugs (neostigmine +atropine) by mistake through the epidural catheter was presented.
Case Presentation
A 12-year-old, 35 kg, and American Society of Anesthesiologists (ASA) class I girl patient, who had no remarkable findings and previously undergone ureteroneocystostomy and double j-stent removal, was admitted to the operating room to undergo re-ureteroneocystostomy for ureterovesical stenosis, and underwent routine monitoring. Her family was informed and gave consent during preoperative anaesthetic assessment. After administration of 15 mg rocuronium following anaesthesia induction with 15 mcg fentanyl, 30 mg lidocaine and 90 mg propofol, she was intubated using a size 5.0 endotracheal tube. For the maintenance of anaesthesia, the patient was connected to the anaesthesia device, and it was set to deliver 2% sevoflurane in 0.8 L min -1 O 2 and 1.6 L min -1 air in the synchronized intermittent mandatory ventilation (SIMV) mode with a FiO 2 0.43, tidal volume 300 mL, and respiratory rate 18 min -1 . Remifentanil infusion was commenced at a rate of 2mcg kg -1 h -1
. In order to provide perioperative and postoperative analgesia, the patient was placed in the left lateral decubitus position, epidural catheter was inserted at L5/S1 level, and 10 ml of 0.25% bupivacaine plus 0.025 mg adrenaline mixture was administered. The operation was started with the patient in supine position. The patient remained haemodynamically stable during the intraoperative period; but two hours after the initial epidural drug administration, the mixture of 1.5 mg (3 mL) neostigmine plus 0.5 mg (2 mL) atropine instead of 5 mL of 0.25% bupivacaine plus 0.025 mg adrenalin was administered through the epidural catheter by mistake, as the anaesthesia technician had erroneously swapped the syringe containing local anaesthetic with reversal syringe, and a total of 3 mL of mixture was administered until understanding that it was the wrong syringe. In order to prevent postoperative nausea and vomiting that such a high-dose neostigmine would cause, ondansetron was administered as 2 mg IV bolus injection plus 2 mg from the infusion line ( Figure 1 ). Epidural catheter of the patient, who remained haemodynamically stable, was removed at the end of the surgery. The patient, who remained stable in the recovery room with no vomiting, was transferred to the paediatric surgery ward. The patient had no pain complaint in postoperative two days. As the patient could not tolerate oral intake and had nausea-vomiting and abdominal pain complaints for 5 times from the morning of the postoperative first day, she was examined at bedside. The patient was haemodynamically stable, but it was learned that enema had been performed because of abdominal pain. On her physical examination, bowel sounds were normal in the upper quadrant but hyperactive in the lower quadrant. Treatment including 4 mg ondansetron in 1000 mL izolene P was started and monitoring was continued. She had no nausea or vomiting as of the morning of the postoperative second day. A week later, she was discharged from the hospital without any problem.
Discussion
Neostigmine, which is an anticholinesterase inhibitor, is used as an adjuvant drug in epidural analgesia and for reversing analgesia in anaesthesia practice. It has side effects such as increased peristalsis, salivation and urinary frequency, weakness, hypotension, bradycardia and laryngospasm (3). The recommended dose of neostigmine for epidural analgesia is 1-10 mcg kg -1 (4). When administered via epidural route, neostigmine can provide analgesia for 20 hours by inhibiting the activity of acetylcholine in muscarinic receptors in the posterior horn but may cause vomiting at a rate of 20-30% (5). . Taşpınar et al. (7) administered 2% lidocaine at a dose of 1.2 mg kg -1 via spinal anaesthesia in 45 patients that would undergo lower extremity surgery and then administered 4 and 8 mcg kg -1 neostigmine in 10 mL of normal saline through the epidural catheter in two groups respectively. Requirement for analgesics in 12 and 24-hours was found to be significantly lower in the group that received 8 mcg kg -1 neostigmine and no significant difference was determined between the groups in terms of hemodynamic state and side effects. Harjai et al. (8) administered 9 mL of 1% lidocaine via epidural route in three patient groups each containing 30 subjects and then administered 1 mL of saline, 100 mcg neostigmine in 1 mL of saline and 200 mcg neostigmine in 1 mL of saline, respectively. They evaluated the duration of analgesia and sedation score in the groups. The duration of analgesia and sedation scores were found to be significantly increased in the group that received 200 mcg of neostigmine. Nausea and vomiting complaints were attributed to laparotomy. It has been reported that the incidence of serious toxicity with epidural neostigmine doses up to 750 mcg does not exceed 0.5% in adult patients (9) . In the present case, which we administered 900 mcg (25 mcg kg -1 ) neostigmine through the epidural catheter by mistake, while haemodynamics remained stable and no postoperative pain was observed, nausea and vomiting, which were controlled by ondansetron, developed in the first day of surgery without any serious adverse effects during monitoring.
Kasaba et al. (1) asked 31 anaesthesiologists about their experiences on inadvertent epidural drug administration in Japan; of the 28 anaesthesiologists, 15 of them reported inadvertent administration of an IV drug through epidural catheter for once and 5 reported inadvertent administration of an IV drug through epidural catheter for twice, whereas three anaesthesiologists reported that they administered neostigmine and atropine through the epidural catheter. Hew et al. (2) in their study, in which they reviewed the medication errors over 35 years, indicated that errors most commonly result from choosing the wrong syringe or ampoule, confusion of epidural and intravenous lines, or administration of wrong dose. Abeysekara et al. (10) investigated 896 reports on medication errors in anaesthesia practice in Australia and determined that 18.9% of these errors were related to syringe swap. Although there are cases that received atropine via epidural route in the literature, there is no case report. In the present case as well, neostigmine and atropine mixture, which would be administered via IV route, has been administered through the epidural catheter by mistake as the anaesthesia technician has replaced the syringe containing local anaesthetic with reversal agent. Merry et al. (11) discussed safe drug administration and automated anaesthesia record system and reported that precautions such as bar-code medication administration systems and colour-coded labels have been brought into agenda as negligence has been found in reading the labels. In the 2003 Turkish Anaesthesiology and Reanimation National Congress, Pamuk et al. (12) performed a survey study among anaesthesiologists in Turkey. They evaluated 160 questionnaires comprising the experiences and ideas of anaesthesiologists about medication errors and reported that 46.25% of the anaesthesiologists prefer colour coding as the first-line preventive measure. According to the outcomes of the same survey, it has been mentioned about systemic precautions focusing on the prevention of errors and accidents, and it has been highlighted that standard measures should be taken to make the name on the syringe readable.
Yüksel Yıldırım and Güney. Epidural Neostigmine-Atropine Administration Morbidity and mortality due to accidents that result from medication errors is a well-known issue by anaesthesiologists. "International Colour Coding System" has been developed and put into practice in some countries such as North America (ASTM D4774), Australia (AS and NZ 4375), Canada (CAN/CSA-Z264.3), United Kingdom (AAGBI), France (SFAR), and Italy (SIAARTI) to reduce the likelihood of these mistakes. According to this system, a standard background colour has been determined for the labels of the syringes prepared by the individual that would administer the drug (13, 14) .
Conclusion
Within the consideration of patient safety and total quality management that has been recently brought into agenda, colour coding system has begun to be used in the paediatric surgery operating rooms to prevent medication errors (Figure 2, 3 ).
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